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(57)Abstract: 

PROBLEM TO BE SOLVED: To raise the integration degree 
by providing collector regions of one conductivity type in 
bipolar regions and at least one element region of the opposite 
conductivity type adjacent to the collector regions in CMOS 
regions, and forming a common continuous buried layer of the 
one conductivity type at the bottoms of the element region in 
the CMOS regions and collector regions. 
SOLUTION: A TTL circuit is composed of a bipolar device 
and CMOS device. A high voltage VDD is given to the 
collector of an NPN transistor 1 and ground potential i.e., 
intermediate voltage VEE2 is applied to the source of NMOS 
2. The semiconductor device comprises a first N- type buried 
layer 22 formed at the bottoms of an NPN transistor region 15 
and NMOS region 16, second N+ type buried layer 23 in this 
transistor 15, and third P+ type buried layer 24 in the NMOS 
region 16. The second layer 23 partly extends to the outside of 
the transistor region 15. 
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1 <h<0^gfl#(0N^Xtf/i2 6 JCtt, P«)x*5 0* 
RttfcftStraWM;:. 12 (b) <tK«C, NMO S 4 
<OXtf/f2 6K*>, P^xJl/2 7«^nTU§o 5 

P^x;U2 7 CBgLfcPMOS 3 0ffi«tCtt, N 

[0 0 5 3] StC, NMOS40P»)i^2 7 N 

i^v-x (s) a«Hu>r> (d) 
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(D) Rtfv-x (s) ««3^«tt&n*t*fcy-h 
(g) ««3&«»dtaftT45 0, ii:, fgicomagffi^ 

[0 0 5 4] — NPNh7>yX^l(?)«HH 
PM^^-XI® (B) , NSW5y^ffl«#RW5 

nt^o, _a^>, Niiei2 6rti:it N + i<^ai/ 

99 (C) <nn>99 h««*tjg^snT^s. Sfc. 

70 ntCcfcoT, NPNh7>yX^l©X5y* (E) 

[0 0 5 5] BSSnt^S«t5l:, NMOS4WP 
MOS3(OHK> (D) «NPNh7>yX^10^ 
-X (B) Kjgjji^n, fi^>, NMOS4WPMOS 
3coy-h (G) UftllCjJittSnT, T T L IhISS 5 1 
^A^INCg^^ntl/^o SC, PMOS30 

v-* (s) tt*<7)N^x;i/<t*ai^sgjtt$n, npn 

h7>yX*103|/>? (C) 18 1 <£>®8g*Si} 

^ y-x (S) ttpr>x;i><t#£, K2(0«jBSB^ (Sift 
Sf) GND2C8&$lTO^o 

[0 0 5 6] ECL@K5 2*ifi!tt5NPNb7>^ 
X^7(OX5y^ (E) (hP^x^5 0iit lfS3<£>m 

(-2V) m4<Dm^m^nx 

[0 0 5 7] B5KI43^T, PSSfi2 1lt f^W 

\z. ms<Dmm^T-\zmm.^n, -2 vo«ee^sijp* 

IW^o NPNh7>yX^7H fg 2 (OffljA 

12 3RtfNSxi;i2 6f:cI:^T, P>>iA5 0, i 

*lfc««(C»^$nTtr^^6, NPNh7>yX^7 
»4PS!*S2 l^6^±t«s«*nfcttliK:»D, 
NPNN7>yX^7^e>C0y<XMi;^^ < , IWIfil 
tC, NPNh7>vX^H, Si 1 fttfSI 2 ©Jt&Ji 2 
2Rtf 2 3KcfcoT* -2 V<BfftE**ftSn<*n£P£!X 

[0 0 5 8] H 5 j&>s>felW 3 NPNh7> 

^?liNMOS4t©rai:H P9x;i/RtfN#x 

40 S?*^ 1 COD (C) ItttNMOS4fl)P!)i;P 

2 7 tit B»»ftt5»tf»»LTRtt6ntV^. 
[0 0 5 9] L^L/S:**^ BSSnftNPNh7>^ 
X^lconl/^^ (C) MttKtt, JSKOtMWS 

3. 3 wm&ifiQVMZtix&o* npnh7>^ 
l trBtftLfcNMOS 4cop^x;Kc^2 comiS^^- 
^&SEflfi«ffi*^A6nT^^3&^e>, NPNh7>yX 
^ 1 tNMOS 4 tOfflJCti, ^XMU/ct^. I 
IZ, PSSS2 1 tNMOS4(^)P^x^2 7i(OfflC 

«u mi(DM&m2 2*»R»5nT^5^6, p^s^ 
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[0 0 6 0] %Z\Z. PMOS 3<£>NVx.)l2 8 NP 
Nh7>yX^103l/^7^ (C) mi&Zf 

T4dD> PMOS 3 ONr^x^ 2 St., NPN h 

7>y7^ KDni/^d? (C) M®t-^. 3. 3VC0« 

[0 0 6 1] d<Z)tUiTte, PMOS3^b^;^X^ 
NPN h7>yX^ 1 [cliOMCi^^o L^L, 
TTLM5 1 £1g/£~?-£0 5 \Z^2tltzNPN Vv> 
yX^ 1 iS?)VmzW)ftVT^Z>rc$>, J^X\Z 

t l ms& s i £$t/#t~ ^cMos^^^y^r xommtz 
mw±. mMx^z* 

[0062] mz. msiz^nrz^m&mwvMT&jj 

[0 0 6 3] S6tC^-T^3tC, P^S1S2 1 £ 

ffllcU ^CD^M£ 9 0 0- 1 0 0 QX:<DM&Xm{tL 
X, 3 0-5 0 nmOym-Z&mT&Mitme 1 ^Hfcf 
^^T, 3«ftH6 l^lt, U> (P) £1 
E 1 3 — 1 E 1 4/cm 2 0H-Xlt<t>ilAl, 
110 0-130 Or^ffiTr. tftMS^tr^ N^<D 
mi <Dm^M2 2*Mf$.'?Z> 0 "A\Z, ffl:* (As) *1 
E 1 5 - 1 E 1 6/cm 2 ^)F-XiT^t>aAl, 

looo — iio oTc^jaffiTfU&fiaasrfif s§ 1 

i^I2 2 c fcOS^N" h ^co^2c75JliAg2 3£r^/$T 
£<> II:, (B) ^lE13-lE14/cm 2 

OH-XtT<*>aAl, 1000-1 lOOt^l 
j&SSfr^ ?S 1 OiiiAJi 2 2 £D?j|^P + §yof5 3(£> 

-r^^tc fg i osiA g 2 irtfc^tT*<, «2<D«a 

Jf2 30«Hl3t>»riESn*, 
[0 0 6 4] VK\Z, 7X^<!:^of:S«6 1 

attjfcKffiK<fcDP£!S«2 iatfiM±o^ 

[0 0 6 5] ^tC, 0 7 t:^Tct:-9!:, Nixtfi2 6 
©SB* 9 0 0- 1 0 0 0 t©jaSTS!<tl/T» 30- 
5 0 nm<0»SSr#-r*»YtJR6 2SJg^"TS. 

»{fclR6 2^1T, #D> (B) £5 E 1 2- 

I E 1 3/cm 2 £OH-Xlt^t>aAl, 10 0- 

I I o ox:<Dumxmmw-fz>z.£\z<ko, p+mcom 
3<DM&m 2 4 si 4 2 Bicsrrsp^x^ 

(PW) 2 7&tf5 0 £^ft^n»«cTS. 
[0 0 6 6] HlC, U > (P) S5E12-1E13/ 
cm 2 CO H — XfiT-f t>SAb, 1000—1 100 

&J12 3 \ZMTZ>N0*)1 (NW) 2 8£J#/£T£<> N 
Ox.JV2 S^lXSPO^)V2 7, 5 0$M^n/j:^ 

tc ti, NSxtra2 6*«a#i/T^5. 

[0 0 6 7] 07<7M;*>ffiA^ Rftl6 2 ftBfcScL, 
T, 18 (C^Tcfc 5 9 0 0 — 1 0 0 0 
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t<^MSTS[<tLT, 3 0-5 0 nmtBJS;* 6 
3^^-T^o tt<^T* CVDffitCctO, 2 0 0-3 0 
0nm©»SOSSfl:K***bfc«. 7*Myf>^ 
Srfr^V AW 3tf— ^ h^>> F X^ lRtf7, CMOS 3 
&Zf4 (0 5) <D*^#Jdc«ttJtfc. !K<t«6 4*a 

[0 0 6 8] 08 jR-TtttBT?, MS«£{t« 6 4 
{tfflVX^<hLT^®±^rSKWtC9 0 0 - 1 0 0 OX; 
^Mfif-cmftUT, 4 0 0-6 0 0 nm©»S6tn 

[0 0 6 9] 010 tC^Tcfc 5 (C, SOT, ^® £ 900 
- 1 0 0 0t^)Igtg[ftlT, 3 0- 5 0 nm£)J*2 
«tl6 6«t§, tt^T, »rtl«6 
T> U> (P) S 5 E 1 5- 1 E 1 6/cm 2 £> H — X 
iT-ft>aAb, 9 0 0-lOOOt^Tiffli 
*fr^ NPN V^>V7s9 1 <Dzi U 9 9%\thM%Lhf£ 
§N + iteSI6 7^Mno COffilTtt, NPN h 

[0 0 7 0] 0 1 1 tC^-Tcfc^tC. BtfSB6£7 5 0- 
8 5 OX:<DU&xm;itLX. 1 0 — 2 0 nm<Dm£<D5* 
-hSMi:^§iM6 8?:Mt^o 3RR{I:M6 
• S±\Z, CVDScfC<£9, 1 0 0-2 0 0 nm<Dm$<D 
#U^U3>/B6 9 <hv X/ly^ffif'J: 0, 100 — 2 
0 0 nmCDJ5£0^>^X^>^U-tJ--f FH7 0 

ij> (p) *^tt**1l£a[$nT^*t>C0<tTS, 
30 [0 0 7 1] *A\Z, ^>^Xf>y , J^ HI7 0, # 
•JyU3>|69, RtX* i«6 8^7^hX7f> 
^(CctO, *RttK|**U Bl2i:^t«t5l:, »ft 

16 8arxy— h««7 i sMts, nm 

OS4StfPMOS3 ^iSlCOtM 6 8^, Bfc*2 

n-rtcasftT^*. -ot^-e, y-H««7ie-r 

X^tlT, «6it§:$l6 8^LTNMOS 4 
SWMKU > (P) £lE13~lE14/cm 2 <DF 

NMOS4(?)Ni^y-Xi 
®72, RZf. HK>W(t7 3S»(iltn. # 

40 n>(B)£lE13 — 1E1 4/cm 2 £7) h* — XMX 
<t>ftAlT, PMOS3^i«l:, PfiOV-Xffl 
« 7 4 Rtf F K >«« 7 5 S»tfcT4. tt^T. 8 0 
0-9 0 01CMIT', JR«ia*ff5. ^StrC 
VDftiUO, 2 0-3 0 nmOJS$OilSja»{tl» (H 
TOM) 7 6S»tfT*. 
[0 0 7 2] *C ±H*»*ttH7-fX^5 1 >yftff 
y-h«S7 lCQfflOSlCfflyg (1M K $6 
M7 7W«. HIC, SSICC VDffilCcfcO, 2 
0 - 3 0 n m©W$ ©Sfcl 7 8 §*J«t 5, Z.CDtkm 

50 X, y— h«fi|7 !RtJffl!lffiJ(6»K7 7 <hSVXd7«hU 
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T, iM7 8^iMT, NMOS4(0«8©y-Xfl 
«7 2&tf HH>«« 7 3 fcaWWfcBtSi (As) * 
1 E 1 5 — 1 E 1 6 / c m 2 (D K - XiTi' t >a At* 
So -J, PMOS 3(*)fi80V-X««7 4&tf7 5 

S#?Mt:i/tfD> (B) *tlE15—lE16/ 
cm 2 <?)H-Xi^^>aA$ni)o AW#- 

tt, S^WtC^n> (B) j&tlE13—lE14/cm 

[0 0 7 3] ^T, 8 0 0-9 0 010^^^11 
Srfrt^ NMOS4C9V-X, HW>««RtfPMO 
S3©'>x^lHiiIi^§N + SKSl7 9i:, PM 
FK>i^NMOS4^^x;i/ 

9ia*-«a:3a:5P + a!-tt«iB8 ot, /w#-7h7> 

-f 5 h^>> r X^^Ffeggp^-x^<h7^SP-Sfe 
Ki8 2ft»litt5. ^HKCVDSsKJcO, 2 

0 0-3 0 0 nm^)MSM (HTOK) 8 3«fiE 
IT, B 1 3<Bfl|jft€:#5. ^ 

[0 0 7 4]MtC Bl 4KjRTJ:3£. HiMMtI« 
(HTOK) 8 3£:7* bx.y^>lfTZ>cti\zJ:0, 
IBP«»8 4Sr»^ /Vf#— 5- h7>yX^ \SlTS7 (O 
Wffi'*— X«« (8 2) (D--^£gtti£i±3* iffi^T. 
^MKCVDffiKlJctK 2 0 0 - 3 0 0 nm<OJ¥^co* 
iJy'Ja>|8 5^Mno ^O^Ui/Un>S85 
c^BlC, St^ (As) ^lE15-lE16/cm 2 
0K-XiW*>aAt5, 8 0 0-9 0 Ot: 

OSKTiMS^fr^, AW#-^ h^>> F X^ 1 
7COX^ 7^^^SN + ItSSI8 6*fdct5. 50 

[0075] m^x. mumz, *g«>'ja>i85© 

7* Hxy^^SfrV*, 0 i 5 ic^T=fc? 

-5 H^>>?X^ lRtf7CDX5!y^3IHiffi8 7 &Mf&. 

1 0 0-2 0 0 nm(DJI$^i«8 8t, 0. 8 - 
1. 2 MmOSSOBMlieSKtJ&SBP SGJK8 9 * 

S£{fcffii7 8, MifM8 3, ttftJR 
88, M'BPSGI8 9^7^ hX^f >^IT, SI 

p»9 0«»/in. gStfc, x/ty?iSi:J;D8ii: 

0. 5~1. 0 /xm^S$07;^Z^Al^ML 40 

ti9 l ^Mt^o 
[0 0 7 6] XfHl^cXSClcfcQ, BSK^attjfc** 

[0077] B4, 0 5, RtfE 1 5 lCiK<5nfc¥*# 
8iT1t ^fftfe, TTL@B5 1**filct5/H# 
— 5 h7>^?tCMOSi:*N"SOS 1 <E>iffi&Ji 

X^tCMOS CDfflcD^M^£M&T$K t§ £ <h tC 
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So 

[0 0 7 8] SK±KHWVitmM(Oj»1BiX\i. H6W9. 
JEE, ffi*W*JE. Rtf* *IB«««BE*SI»rr3 2 0G> 

T€r£ 0 coi^ict), «ioiM2 2fta«ti:» 

w^^tc^o, 2t?<7)iiaigi»ra*siwcie»"e#, 

±IEUfclMS<0»ti"Ctt* TTL(13BtECLtH]K^© 
*&^b1i:K:o^T«WUfc#* T T L UlS&i: 

GTLIU8S(h<^m^t)it> GTL (Gunning T 
ransistor Logic) Elg&i E C L m% <h 

[0 0 7 9] 

/NBiC±«>*:ttffi"TN /H#-7h7>yX^^MOS 
h 5 >yX^^MO S £#^tr¥»frS«<B*»S&H 
[Bffi©tt¥&8tW] 

[0 1] *%^^®fflT^S^a[M]g&O--^J^ift0J-rs 

[0 2] (a) *M^»IBfc«'5M £ ##« 

m<D¥-mmx$>Z> 0 (b) Hi2 (a) KljRLfc^NWfc 

[03] *^0J^igffl'r#STTL[llSSO#|^^^-r0 
[0 4] **M©ffiOl|]SI8<D»tllc«**»#SS«<0«l 
[0 5] H4^3R3tl*:*»#*««>KWH«eittM'r 

[0 6] 0 5tC^^nfc¥#^SSCOSj©7jffi^-Xg 

[0 7] B 5 i:*snft**#8t©m*ftoffi©i 

[0 8] B5t5ssn&###*Bft«jft"rsxa© 

[0 9] B5K*3ftfc¥»#*B£«iftTSXg© 

f*3, 0 8 &&\zftt>n*xm&vtw-r&it*b<DmmBix 

[0 10] B5fc«Sftfc¥Wfl*B««irr*XS<0 
1*1, 0 9tC^$tlfeXg^*t3ff^n^»X@^itt0^T^> 

[0 11] B5^Snfc*3»*ftB*«ifi"rsxSC0 

0 1 o ^s^n/txeo^fcffton^xesrRwr 

£f-g>cDWffi0T*&£> o 

[0 12] B5lz:^anfc*»*Sfi*!lifiTSXS05 
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